Estradiol modulates the sodium pump in the heart sarcolemma.
Cardiovascular effects of estrogens and particularly that of estradiol involve protection of the heart against ischemia. These effects were believed to be mainly indirect, mediated via changes in the blood and blood vessels. In the present paper a direct action of estradiol on the heart is demonstrated. Estradiol stimulates (p < 0.001) the Na,K-ATPase activity of cardiac sarcolemmal membranes by stimulating in an allosteric manner, the activation of the enzyme by potassium. The latter activation involves also an increase in affinity to potassium of the potassium binding sites on the enzyme molecule, but remains without any effect on the capacity and KD value of specific ouabain binding to the Na,K-ATPase. Estradiol is also antagonizing the depression of Na,K-ATPase activity that may be caused by ischemia and it is stimulating (p < 0.01) the ouabain-sensitive uptake of 86Rb into the heart cells. Our results indicate, that in addition to the known indirect effects of estradiol on the heart, the hormone also stimulates the activity and improves the kinetics of interaction of cardiac sarcolemmal Na,K-ATPase with ATP as well as with Na+ and K+ ions. This direct action may also account for the cardioprotective effects of estradiol.